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TRANSPORT NETWORK MULTIPLEXING
FOR TRANSPORT AND ETHERNE'T
PACKETS

BACKGROUND OF THE INVENTION

This application claims the benefit, under 35 U.S.C. § 365
of International Application PCT/US03/26879, filed Aug. 27,
2003, which was published 1n accordance with PC'T Article
21(2) on Apr. 7, 2005 1n English.

1. Field of the Invention

The present invention relates to network communications,
and more particularly to a transport network multiplexer.

2. Discussion of the Related Art

Low cost video decoder integrated circuits do not have the
means to receive 100BaseT LAN data while simultaneously
receiving broadcast data.

Therefore, a need exists for a transport network multi-
plexer.

SUMMARY OF THE INVENTION

According to an embodiment of the present ivention, a
method for multiplexing a transport packet and an Ethernet
packet comprises recerving a transport stream comprising the
transport packet and a network stream comprising the Ether-
net packet at a transport mterface and a network interface,
respectively and filtering the transport stream to select at least
the transport packet. The method further comprises append-
ing a transport header to the Ethernet packet, and selecting
one of the transport packet and the Ethernet packet for output.

According to an embodiment of the present invention, a
system for multiplexing a transport packet and an Ethernet
packet comprises a transport interface for receiving a trans-
port stream comprising the transport packet and a network
interface for recerving a network stream comprising the Eth-
ernet packet. The system comprises a packet identifier
coupled to the transport interface for filtering the transport
stream and selecting the transport packet and a data formatter
coupled to the network interface for creating a transport
header appended to the Ethernet packet. The system further
comprises a multiplexer for receiving the transport packet
from the packet identifier, for receving the Ethernet packet
from the data formatter, and for selecting one of the transport
packet and the Ethernet packet comprising the transport
header for output.

BRIEF DESCRIPTION OF DRAWINGS

Preferred embodiments of the present invention will be
described below 1n more detail, with reference to the accom-
panying drawings:

FIG. 1 1s a diagram of a transport network multiplexer
according to an embodiment of the present invention;

FI1G. 2 1s an illustration of a network packet;

FIG. 3 1s an 1illustration of an MPEG2 transport packet
according to an embodiment of the present invention; and

FI1G. 4 15 a flow chart of a method according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION

According to an embodiment of the present invention, a
transport network multiplexer multiplexes network packets
and broadcast packets together. Network packets can come
from a LAN network and are typically an Internet Protocol

(IP) packet.
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Broadcast packets are packets that come from a satellite,
terrestrial cable, etc. Broadcast packets typically use an
MPEG transport specification.

Since broadcast packets comprise timing information that
1s 1important for video system performance, they take prece-
dence over network packets, although the priority can be
programmable. In broadcast packets, an MPEG transport
layer wraps the payload data and there 1s no need to add
additional data to the packet as compared to network packets
where a transport header 1s added.

It 1s to be understood that the present invention may be
implemented 1n various forms of hardware, software, firm-
ware, special purpose processors, or acombination thereof. In
one embodiment, the present invention may be implemented
in software as an application program tangibly embodied on
a program storage device. The application program may be
uploaded to, and executed by, a machine comprising any
suitable architecture.

It 1s to be further understood that, because some of the
constituent system components and method steps depicted 1n
the accompanying figures may be implemented 1n software,
the actual connections between the system components (or
the process steps) may differ depending upon the manner in
which the present invention 1s programmed. Given the teach-
ings of the present invention provided herein, one of ordinary
skill 1n the related art will be able to contemplate these and
similar implementations or configurations ol the present
invention.

FIG. 1 shows a diagram of the functions that are provided
by a transport network multiplexer according to an embodi-
ment of the present invention. The transport nterface 101
receives a transport stream. The packet identifier (PID) filter
102 filters the transport stream, selecting desired transport
packets. The desired transport packets are stored 1n a builer
103 to allow a transmission to be completed. The transport
packet 1s sent through a multiplexer 104 and to the output
tformatter 105. The output formatter converts the data stream
into an appropriate format needed to iterface with an exter-
nal hardware transport.

The network interface 106 recetves packets from a network
and forwards the data to the data formatter 107. The network
data can be, for example, IP packets. The format of a typical
IP packet 1s shown 1n FIG. 2.

The data payload of some Ethernet packets may comprise
MPEG?2 transport packets for audio, video, and other real-
time streaming data. These transport packets are preserved,
and passed directly to the output formatter. In this case, the
Ethernet, 1P, and UDP headers can be discarded.

Other Ethernet packets may comprise other general-pur-
pose data. Examples of general-purpose data include http
(e.g., web) and email data. Because general-purpose data
does not comprise transport packets, the header information
needs to be preserved. The entire Ethernet network packet 1s
encapsulated 1n multiple transport packets, so that the Ether-
net packet can be transmitted efficiently to the system’s CPU.
The size of an Ethernet packet can be as large as 1500 bytes.
The packets in an MPEG2 transport stream are fixed at 188
bytes in length and packets in a DirecTV transport stream are
fixed at 130 bytes 1n length. The packets are reformatted for
transmission to an external transport front-end. The data for-
matter 107 breaks the network packet into smaller transport
packets and applies the appropriate transport headers to the
network packet. The data formatter 107 creates a transport
header. The parameters of the header are programmable from
an external host. For an MPEG2 stream, a header 1s created as

shown 1n FIG. 3.
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After the header has been created, the first 184 bytes of the
network packet are appended to the header. A new header 1s
created, and the network packet’s next 184 bytes are
appended. This continues until the data of a network 1is
wrapped with a transport header. It there 1s not enough data to
complete a transport packet, the transport packet 1s padded,
for example, with zeros.

It should be noted that for DBS (Direct Broadcast Satellite)
applications the header comprises the following fields: packet
framing; bundle boundary; control flag; control sync; service
channel ID; continuity counter; header designator; and pay-
load. The DBS packet 1s 127 bytes long. Thus, for DBS
network packets, 127 byte blocks are appended to the header
until the data of the network 1s wrapped.

The start of a new Ethernet packet needs to be indicated in
the newly created transport stream of general-purpose data.
According to an embodiment of the present invention, an
adaptation field that 1s available as an extension to the trans-
port header can be used to indicate the start of a new Ethernet
packet. Start and end indicators can be added in this way.
According to another embodiment of the present mvention,
one of the bits already in the header, e.g., payload unit start
indicator, can be used to indicate the start of a new Ethernet
packet. The adaptation field 1s usable by any MPEG2 system.

The new packets are stored 1n a buifer 108 until ready to be
transmitted (e.g., until a complete packet 1s recerved). The
system control inserts the new transport packets when there 1s
a ITree slot between the transport packets from the upper path
in FIG. 1. The new packets are sent through the multiplexer
104, multiplexed with the transport packets, and sent to the
output formatter 105.

The system controller 109 1s configured by an external host
to control the PID filter 102 and data formatter 107. The
system controller 109 1s signaled by the buffers 103 and 108
(e.g., FIFOs)upon a bulfer recerving a complete a packet. The
multiplexer 104 1s controlled by the system controller 109
allowing data to flow from the builers 103 and 108 to the
output formatter 105. Since the system controller 109 1s con-
figured to know which interface 1s carrying video packets, the
system controller 109 configures the multiplexer 104 to give
the video path’s butler priority over the other butfer.

Referring to FIG. 4, according to an embodiment of the
present invention, a method for multiplexing a transport
packet and an Ethernet packet comprises receiving a transport
stream comprising the transport packet and a network stream
comprising the Ethernet packet at a transport interface and a
network 1nterface, respectively 401. The transport stream 1s
filtered to select at least the transport packet 402. The method
turther comprises appending a transport header to the Ether-
net packet 403, and selecting one of the transport packet and
the Ethernet packet for output 404.

Having described embodiments for a transport network
multiplexer, 1t 1s noted that modifications and variations can
be made by persons skilled in the art 1n light of the above
teachings. It 1s therefore to be understood that changes may be
made 1n the particular embodiments of the invention dis-
closed which are within the scope and spirit of the invention
as defined by the appended claims. Having thus described the
invention with the details and particularity required by the
patent laws, what 1s claimed and desired protected by Letters
Patent 1s set forth in the appended claims.

What 1s claimed 1s:

1. A method for processing a transport packet and an Eth-
ernet packet comprising:

receiving at a transport interface a transport stream com-

prising the transport packet and recerving at a network
interface a network stream comprising the Ethernet
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packet formatted 1n compliance with an Ethernet speci-
fication, the transport packet formatted 1n compliance
with a first protocol specification different from the Eth-
ernet specification;

filtering the transport stream to select at least the transport
packet;

encapsulating the Ethernet packet such that the Ethernet
packet header information 1s preserved, the encapsulat-
ing including appending a transport header to at least a
portion of the Ethernet packet to form a reformatted
packet formatted 1mn compliance with the first protocol
specification; and

selecting one of the transport packet and the reformatted
packet for output mto an output stream of packets,
wherein the output stream of packets 1s formatted 1n
compliance with the first protocol specification, wherein
selecting further comprises giving priority to the trans-
port packet over the reformatted packet.

2. The method of claim 1, further comprising formatting,
the output stream of packets into an appropriate format for
external transport.

3. The method of claim 1, wherein selecting further com-
prises butlering a portion of the transport packet until trans-
mission of the transport packet 1s complete.

4. The method of claim 3, wherein bufiering turther com-
Prises:

signaling a system controller upon the receipt of a com-
plete transport packet; and

transmitting the transport packet to a multiplexer.

5. The method of claim 1, wherein selecting further com-
prises buflering a portion of the reformatted packet until
transmission of the reformatted packet 1s complete.

6. The method of claim 5, wherein buffering further com-
Prises:

signaling a system controller upon the receipt of a com-
plete reformatted packet; and

transmitting the reformatted packet to a multiplexer.

7. A system for processing a transport packet and an Eth-
ernet packet comprising:

a transport interface for receiving a transport stream com-
prising the transport packet, the transport packet format-
ted 1n compliance with a first protocol specification;

a network interface for receiving a network stream com-
prising the Fthernet packet formatted in compliance
with an Ethernet specification, wherein the first protocol
specification 1s different from the Ethernet specification;

a packet identifier coupled to the transport interface for
filtering the transport stream and selecting the transport
packet;

a data formatter coupled to the network interface for encap-
sulating the Ethernet packet such that the Ethernet
packet header information is preserved, the encapsulat-
ing including appending a transport header to at least a
portion of the Ethernet packet, to form a reformatted
packet formatted in compliance with the first protocol
specification;

a multiplexer for receiving the transport packet from the
packet identifier, for recerving the reformatted packet
from the data formatter, and for selecting one of the
transport packet and the reformatted packet for output
into an output stream of packets, wherein the output
stream of packets 1s formatted 1n compliance with the
first protocol specification; and

a system controller for controlling the multiplexer to give
priority to the transport packet over the reformatted
packet.




US 7,924,872 B2

S

8. The system of claim 7, further comprising an output
formatter for formatting the output stream of packets into an
appropriate format for external transport.

9. The system of claim 7, further comprising a buifer dis-
posed between the packet identifier and the multiplexer for
storing the transport packet.

10. The system of claim 7, further comprising a bulifer
disposed between the data formatter and the multiplexer for
storing the reformatted packet.

11. The system of claim 10, further comprising a system
controller for controlling the buifer.

12. A program storage device readable by machine, tangi-
bly embodying a program of instructions, which when
executed by the machine, cause the machine to perform a
method for processing a transport packet and an Ethernet
packet, the method comprising:

receiving at a transport interface a transport stream com-

prising the transport packet and recerving at a network
interface a network stream comprising the FEthernet
packet formatted 1n compliance with an Ethernet speci-
fication, the transport packet formatted in compliance
with a first protocol specification different from the Eth-
ernet specification;

filtering the transport stream to select at least the transport

packet;

encapsulating the Ethernet packet such that the Ethernet
packet header information is preserved, the encapsulat-
ing including appending a transport header to at least a
portion of the Ethernet packet to form a reformatted
packet formatted in compliance with the first protocol
specification; and
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selecting one of the transport packet and the reformatted
packet for output mto an output stream of packets,
wherein the output stream of packets 1s formatted in
compliance with the first protocol specification, wherein
selecting further comprises giving priority to the trans-
port packet over the reformatted packet.

13. The device of claim 12, turther comprising formatting
the output stream of packets into an appropriate format for
external transport.

14. The device of claim 12, wherein selecting further com-
prises butlering a portion of the transport packet until trans-
mission of the transport packet 1s complete.

15. The device of claim 14, wherein bullering further com-
Prises:

signaling a system controller upon the receipt of a com-

plete transport packet; and

transmitting the transport packet to a multiplexer.

16. The device of claim 12, wherein selecting further com-
prises buflering a portion of the reformatted packet until
transmission of the reformatted packet 1s complete.

17. The device of claim 16, wherein butlering further com-
Prises:

signaling a system controller upon the receipt of a com-

plete reformatted packet; and

transmitting the reformatted packet to a multiplexer.

18. The method of claim 1, wherein the first protocol speci-
fication includes an MPEG transport specification.

19. The method of claim 7, wherein the first protocol speci-
fication 1ncludes an MPEG transport specification.

20. The method of claim 12, wherein the first protocol
specification includes an MPEG transport specification.
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